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(54) Title: APPARATUS FOR SAMPLING A FLUID 




(57) Abstract 

Apparatus for sampling blood by puncturing a skin through which the blood can be obtained, includes a housing (2) 
providing a surface against which a human thumb (22) can be placed. An aperture (6) in said surface communicates with a 
chamber defined by the housing (2). A needle (20) is supported in said chamber. The base of the housing (2) is dome- 
shaped for imparting to the needle (20) when pressed beyond its point of inversion an acceleration in the direction of the 
aperture (6) to propel said needle (20) though the aperture (6) to puncture the skin, and subsequently to withdraw the nee- 
dle (20) from the skin to enable blood to pass through the punctured skin into the chamber. 
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-1- . 

APPARATUS FOR SAMPLING A FLUID 

The present invention relates to apparatus" 
for sampling a fluid, for example, for sampling and 
testing blood for a predetermined condition. 
5 Kits for sampling and testing blood for 

diagnosing diabetes are known. Such kits employ a 
gadget for firing a needle to pierce the skin of the 
patient and a separate container holding a cocktail 
mixture into which blood from the patients pierced 
10 skin can be dripped. The colour of the cocktail 
mixture when blood is added will indicate the ' 
likelihood of the patient having a diabetic 
condition. 

The disadvantage of this arrangement is 
.15 that the kit is cumbersome to operate and the 

procedures to be adopted are not always clearly 
••understood by the. patient who normally has to operate 
: the kit himself based on the written instructions- 
accompanying the kit. 
20 Furthermore, the gadget for piercing the 

skin is somewhat of a fearsome device in that it 
involves a trigger for releasing a spring loaded 
needle which upon release is directed at high speed 
into the skin in full view of the patient. This is 
25 often off-putting to the user. 

According to the present invention there is 
provided apparatus for sampling a fluid by puncturing 
a skin through which said fluid can be obtained, the 
apparatus comprising a housing having a roof 
30 providing a surface for contacting said skin, an 

aperture in said roof communicating with a chamber 
defined by the housing, a needle supported in said 
chamber and means for imparting to said needle an 
acceleration in the direction of said aperture to 
35 propel said needle through the aperture to puncture 
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the skin, and euh S e 9 oentl y to .ithdrav the needle 
£. the to enahie aaid flaid to pass 7Z A 

the pnnctored akin lnt0 the cllM , ber _ ou « h 

According to the present invention there I. 
5 fUrth " PrW " ea •*»««- for ponct„ rl „g a sain 
copying a housing having . roof ie * *" 

Placed on- said surface. 7 

is v S1 °° d sam P lin S testing apparatus 

1 5 e : b ° dyin§ the mention .ill now be \JZlll7 w 

of example only, with reference . t " 7 ^ 

d ia g ra mma tic drawings, in" ^ ^ aCC ~ng 

en,bodi fflen t P of Z • t0 J SeCti ° nS thr ° Ugh a " 

second /J gUreS 5 t0 8 5eCti0ns t*rou*h a 
second embodiment rt f • , 

» unit shovn „ nZ.Tult "* « 

«ood o f a : sampie the 

whether or not th. I to ascertain 

The apparlt i h n P ™ 3 / 
. that onoe a snap! J blo ° h ' dl "*>"W unit no 
50 the nait .a, oe'oLoaraea hM b6e " **" - 
As shown in Figures 1 to 4 the «nit 
comprises an inverted cylindrical trans Z £ 
container 2 with an open base and- 
roof 4. The roof 4 has a Tel f ' 0mUe 
35 array of radiallv ^ ' Centra * a P^»re 6 and an 
radxally dxrected equiangularly spaced 
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grooves 8 in the outer surface thereof, each groove 8 
communicating with the central aperture 6. 
Advantageously the grooves 8 may be three in number. 
The roof 4 supports a downwardly depending 
5 cylindrical guide member 10 having an axial length 
equal to just over one half of the axial length of 
the container 2. 

The lower extremity of the container 2 is 
of reduced external diameter to receive a cap member 
10 12. The cap member 12 has a rim 14 which is arranged 
to engage the lower extremity of the container 2 and 
is provided with a plurality of concentric annular 
steps 16 which terminate in a central thimble -shaped 
protrusion 18. When the cap member 12 is mounted on 
15 the container 4, the protrusion 18 extends into the 
cylindrical guide 10 which guide acts to constrain 
the -protrusion 18 for movement along its longitudinal 
axis. The head of the protrusion 18 supports the end 
portion of a hyperdermic needle 20 which is mounted • 
20 so as to be in alignment with the central aperture 6 
in the roof 4 of the container 2. The needle 20 can . 
be embedded in the protrusion. 

The container 4 is of rigid plastics while 
the cap 12 is of flexible plastics. 
2 5 - When assembled, the cap member 12 is 

adhesively secured or heat-sealed to the container 4 
and the container 4 is at least partially filled with 
an enzyme cocktail suitable for .detecting a diabetic 
condition. A flexible disk 22 coated with a pressure 
30 sensitive adhesive is placed on the roof 4 to seal 
the grooves 8 and the aperture 6 against the egress 
of liquid from the container 4. The disk 22 is 
advantageously provided with a tab (not shown) to 
. enable the disk to be readily stripped off the roof 4 
35 when needed for use. 
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th, „• v ! ° Perati0n a * atie «t grasps the tab of 
the disk and strips it ^ ^ roof + of 

open access to the cocktail within the container 2 
through the aperture 6. 

5 The patient then places his thumb 24 or 

.« oth.r part of his anatomy froo which 
be d Qn tQ concave ^ is 

tree f inger the patient applies pressure to the cap 
member 12 to mxsh tho fM*vi , p 
10 inwardly. ^ble-shaped protrusion 18 

The stepped portion 16 of the cap initially 
offers increasing resistance to the awliJ ^ 
until it is deforced to an extent s ~ 6 
undergo an inversion. « this point resLan , 
15 pressure decreases rapidly with the ,n ° 

that the protrusion 18 i7 \ C0n ^iuent effect 

rnn-p / mu S10n 18 18 accelerated towards the 
-of 4 Th needle 2Q ^ rigid . with 

prot rusxon 18 undergoes the same acceleration to 

halt J ^ - m ° Ven,ent ° f the needl * 20 is 

halted when the protrusion 18 strikes th- 7 

of the roof 4. strikes the underside 

25 disnlao-. ^ thimble - sha P e * Protrusion is 
displaced inwardly the volume of the ™„+ • 

30 L ::^ d Pr ° Vlde " — " «* *!. excess sir 

When the pressure nn -f-K,-. 

released th* V the Cap memb " 12 is 

Aeasea ™e cap member 12 win 

* th « «P nember 12 returns to its 
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original configuration (see Figure 3) blood will drip 
from the pierced skin through the aperture 6 into the 
cocktail within the container. When a sufficient 
quantity of blood has been released into the 
5 container 2 the pressure adhesive disk 22 is replaced 
(see Figure 4) and the unit shaken to ensure good 
mixing. The colour of the cocktail will then 
indicate the result of the test. Once the result of 
the test has been noted the now sealed unit is 
10 discarded. A new unit is required for a fresh test. 

It will be appreciated that the pressure of 
the thumb on the roof 4 will cause that part of the 
thumb exposed by the aperture 6 to bulge to provide a 
"pinch effect". This effect is particularly 
15 advantageous since when skin is pinched prior to the 
insertion" of a needle the pain threshold of the 
patient in the pinched area is increased. 

In order to achieve a good "pinch effect" 
the ratio of the area of the roof to the area of the 
opening is preferably less than 10:1 but not greater 
than 20:1. 

In the apparatus or unit shown in Figures 5 
to 8 parts similar to those in Figures 1 to 4 are 
similarly referenced. 
25 As shown, the container 2 has adjacent its 

lower end an inwardly directed annular flange 30. On 
the underside of the roof 4 instead of the 
cylindrical guide of Figure 1 an annular abutment 
member or stop 32 is provided. 

A spiral helical spring 28 compressed into 
a planar configuration is shown in Figure 5. The 
radially outer turn of the spring 28 is secured (for 
example by an adhesive) to the underside of the 
flange 30. The radially inner turn of the spring 28 
35 supports a platform 34 carrying a needle 20. 



20 



30 
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a retains"?" 6 - " *" 

extending I ° 8 a olr ««ferentially 

extending retaining groove 38. 

5 thi.h, „ The ^ ' 2 lnsteaii <* ^fining . 

5 thimble-shaped protrusion as »u eIl " lng 3 

figure 1 defines a ™.„ Cap me '"' er ° f 

dimple 40. " ln " ardly air *<= te * ""taring 

spaced apart ZlTV™ ° f " P -»» '* * 

- erippmX:: r - ™ 

. - a projection 42a „M oh s "Cat" 1 " ""^ 

■ ^ m position against the bias of + h 
spring 28. as of the 

described with ref,,,! * generally as hereinbefore 
» -.ever, pressure^! ed"^ ' * *" "»»• 

ourvature developed bv th. 1 " ,e,ber ' 2 the 

«»o fingers 42 tTL " "" !n "" ir " U1 «» 

anothe/so h tp^T ^ ~ 

«. groove 3a in the annul I tlZ'T' T". 
25 force of the spring 28,.. , Ihe 

Platform ,4 and needle 0 arl " " tta 
aperture 6. Ih8 a !.l' ' »™P»U1 tovards the 

bai t .d vhen ifihu 4 p r;:: ? - piatf - » * 

«>ia Units the nenetr.t <SM PlgUre 6) *" d 

30 sti„. Penetration of the needle into the 
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-7- . ... 

Once sufficient blood has been drawn, the 
unit is resealed with the disk 22 (as indicated in 
Figure 8) and after the test results have been noted 
is discarded. 

While the arrangement described is suitable 
for drawing blood from a patient it will be 
appreciated that the arrangement can be readily- 
adapted to introduce liquids into the blood of a 
patient for purposes of innocculation for example. 
The needle is preferably arranged to be hollow and 
modifications would need to be made to ensure that 
no air from the container enters the patient. 

It will also be appreciated that different 
patients have different thicknesses and toughnesses 
15 of skin, accordingly needles of different length may 
be used and the force applied to the needle varied. 

Units with different properties in this 
respect may be colour coded with different colours 
for easy identification. 

It will also be appreciated that the units 
described are not limited for use in testing for a 
diabetic condition but can be used to test for other 
conditions or merely for obtaining a blood sample 
supported in a preserving environment for use in 
25 subsequent tests. 

It will further be appreciated that said 
cap member 12 may be of dome -shaped configuration 
instead of the stepped configuration shown in the 
drawings . 

5U rt wil1 fce appreciated that the needle and 

the spring can both be of plastics material or a 
composite of plastics and other material. 

Also while it is important that the roof 
should be opaque to hide the needle from the 

35 patient's view the housing may also be opaque but be 
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Provided wi th a snail viewing window to" enable the 
fluad m the container to be inspected without 
exposing the needle to the viewer. 
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CLAIMS ~ 

1. Apparatus for puncturing a skin comprising 
a housing having a roof defining a surface arranged 
to engage an area of skin to be punctured, an opening 

5 in said roof, a needle mounted in said housing for 
movement towards and through said opening and 
propulsion means- operable when actuated to apply a 
propelling force to the needle to drive the needle 
partially through the opening to puncture any skin 
10 placed on said surface. 

2. Apparatus according to claim 1, wherein 
said propulsion means is arranged also to retract the 
needle back through the opening following its initial 
displacement therethrough. 

15 5. Apparatus according to claim 1 or to claim 

2, wherein said propulsion means are formed by a 

• - flexible wall of the housing. 

4. Apparatus according to claim 3, wherein 

said flexible wall is generally dome -shaped. . 

20 5 - Apparatus according to claim 3, wherein 

said flexible wall is of generally stepped dome- • 
shape. 

6. Apparatus according to claim t or to claim 
2, wherein said propulsion means comprises a coiled 

25 spring, 

7. Apparatus for sampling a fluid by 
puncturing, a skin through which said fluid can be 
obtained, the apparatus comprising a housing having a 
roof providing a surface for contacting said skin, an 
aperture in said surface communicating with a chamber 
defined by the housing, a needle supported in said 
chamber and means for imparting to said needle an 
acceleration in the direction of said aperture to 
propel said needle through the aperture to puncture 

35 -.the skin, and subsequently to withdraw the needle 
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from the skin to enable said fluid to pass through " 
the punctured skin. 6 

8- Apparatus according to claim 7, wherein the 
chamber contains a testing substance to ff ec a test 

5 on the fluid when it i, „, * ± eriect a test 

uia when it « caused to enter the chamber. 

9- Apparatus according to claim 7 or to claim 
■8 wherein the acceleration imparting means compri Is 

a flexible cap member of predetermined configuration 
carrying said needle, said predetermined 
configuration being such that when pressure is 
applied to said cap member in a direction to displace 
said needle towards the aperture, the resistance of 
saxd cap member to displacement will increase 
progressively to a point at which inversion occurs 
15 and thereafter the resistance to pressure 
progressively decreases. 

' flexible alTT 3 aCC ° rdinS t0 ^ 9 ' where ™ the 
flexible cap member is 0 f concentric stepped 

configuration. 

s! vh.rein'tT 3 '" 3 , *° 7 " *° «Ui. 

a J™ I aoC9l «*tion parting „ ea ns comprises 
a no-pressed spring o^ing sald „ e 

-ens for releasing the foree of the <pr ^ *««" 

.ouatea oo said oap i„ spaeed apart relatioM * 
a d fingers being arranged to hold said spring n 
its nonprossed state, the disponent of the oap 

30 th ^ *° affSOt 0h *^ «• the eorvatore of 

the oap saoh that said fingers are noved apart to 
release said spring. 
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H. Apparatus according to any preceding claim 

wherein the said surface is concave. 
15. Apparatus according to any preceding claim, 

said apparatus being substantially the same order of 
5 size as a human thumb. 
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